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<mmm> 

Compact Disc) ^DVD (Digital Versatile Disc) ^ft^ £*!,5}fclSME 

cD©n, 7 :? -^oailB^##mx.^-e^/ t ^v^^-r7 ,, (cd-rom) © 

iifB^BT^^^^ (CD-R) ^—^(Dm^^-^-m^^-f (CD-RW 

1. 6/imST*^f)tl5„ wjh,fc«fc»? N CDTii^J 7 0 0MB©|3##*i: N 

($J1. 2m/sec) tC*3V>T^J 1 Mb p s (Of— *JEi£ Is— h &$m£ 
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DVD© 5^, 9*— ^©36flB«^»#*^3ftSt?#*V^-f (DVD- 
ROM) c73t><D« N m&ffio. 6mm.<D^mm^mm±^MmRxmmm^mm 

fc^SrWLT&O, $iMm6 3 5 nm©l/- iffcf— j&ttSMO^bSM 
^©iifE^'STit&ft^-l'X (DVD-Rf) -^7='— ^0»#m^^pjfg^^^^ 

(DVD-Rwf) (D-h<Dit, tfcm&\&mmt&mmt<Dm\zmmm&mto£frfr 

ft N in^i!9^jiXf*f2^ji±^fett6 V— if If— J*<D\?— A^/K^y M£f33*J 
CD J: 9 h&&<DM^u---V s }?~-j*fi$m^bti% k ki>lc, mam^^^^M^^ 

£ft-CV^ 0 DVDfft m±. 7GB/S«DlEttti:, 

S (I&3. Sm/sec) ^joV^T^J 1 1 Mb p s (D^f^^^^U— h&M^LZfrl 

DVD^^^x-^^IB^S^rWU lo, DVD^li^f- 

mmmmz&^Ti^ xmm • ^-^mm^— h&m$Li-ztz^ m^m* o 5 

nmCOV— if \f—J*tm^bfo%b t fcfc^ |P»0. 8 5 CD^f#i U^X^ffi 
V^tb^> 0 r^Cj: 19 V— if If— A<Otf— ^^.7j<5/ h#f^0. 4 3/imSTt?) 
*K ^2 5GB/ffiC0|B^*^, S^itS (154. 9m/sec) KlfcV^T&l 
3 6Mb p s©r-^feil/-fmt'5r ir^x^-5 0 
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wtfeZfrZo -^fc*. &&fm<DMeMmmz.&\,^xi-±, cd^dvd^. mf 

t ITl/- if lf-A<Dlf-.^;*7K;y h^©*i/N£j;oTm£;*x-CV^ 0 bfc^o 
5 iH^SrttffcilX'fcSo o*0. 1/— if If— AOtf— Axtfy h&&Z-t% 

mkftZo 

Mfomz.®.W-tZ>k, i — if if— A^ft^r^, »vyX©fflp» 
15 d 1 = A/2NA 
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d 2 =2/4NA 

v * &m<o& $ tmmm^mxh z> t ib^- * t •? ? > ? m 

^?^M03telS^^«i: bX«, ^<t«9 mnm*-;^l/X (Super 
RENS)J (Super Resolution Near-field Structure) |f^5ii!|tl© 

UT^swtgT-feSi iasw&a^fcofc (##fra&2#j8i) o 
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f - 9 ft £. *s»rt& x h & m & f * %l&<d t z. ^ w £> & t & o x v ^ * v \ 

[^WFlSCifc 1 ] "A near-field recording and readout 
technology using a matellic probe in an optical disk", Jap. J. 
Appl. Phys., B&fcmyoM^^Br 2000^, Volume 39, p. 980-981 

C^#t^^:ife2] "Rigid bubble pit formation and huge signal 
enhancement in super-resolution near-field structure disk with 
platinum-oxide layer", Applied Physics Letters, American 
Institute of Physics, December 16, 2002, Volume 81, Number 25, 
p. 4697-4699 

moftmizxiQtkvzmmjfx (o 2 > iaoraiii^M«»^, 

xi±t£^tftmmmm^^x-hmm^xi^^ 0 

toft, ftmmmmzmffim.&.m&j&m'tztD^ ^^^o^mmttM^ 
— ^iksw- hfc&mj&-tz>~t&B&)Xh&^bfrb, x 9 3fcg<E>$sv^v— iff 

m&wm-pzzLbx&% 0 
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5 ^^m^tL^^mb^^^^m^ (n 2 ) •vbzz.tfrbs ^ftfr 

fM^oTtfe«N-mf % *A*al[^*Ji©^tcj;!3^D5aE*^ (N 2 ) SrS 
r ~T% » 2 JLT*Alt0ffi:ttS»ffill^ |20»1^ 

- 5 <D)n^gae $ ^7^^itK® %.x*m 3 <z>^m#Ji & $ h \zm z. z> ^ b a>w£ 

*rt, r±M5&& (ptNx) tf^tix^z^btim* 

LV\ *^JRS[^S©ll«Wfc^-C3fiS^bfi^ (PtNx) {cX*>m 
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tt-cv^t>«*>*v\ jt^Sfcfejioiro^ bTSE^e^ (ptNx) &m^ti 

IBl©fl«#:ji^e>aTS«tW:R*J-fl!l^ia!»tbtL % HulBftA#t®& 
m^±, 2. Omm£(T , efc!J, 3K8i81©S$dSl0^mK±, 2 0 0/im^T 

0 0 n m^K'fc 19 „ % 3 Oflt^IOJI^^ 1 0 n m£l± s 1 4 0 n mfitTffc 
0 *£fcfl*#4LV\ r^-cfctWSs M (A) ^6 3 5 nm*iOl if If— A 

S.OTp^: (na) a**&o. 6jg<D^t^i/X&/Bv^^£&;: < ];V), ;t/NA&6 
5 #t£&#5 r. t &»sm £ ft 5 „ 

mffrrzn 1 ©ii^ mvm 1 <omm&m±.\zytmmm*mj&-tz>m 2 ©xs^ 
^w^^^a*^^. (n 2 ) mj;548c?aasKjB^— ^ t^sr £a>e> N ^v^# 

ft r. k &-*im k ft*. BtrlBM 1 ©Igli^^iSlc i5ftv\ UtrSBSfc 

15 2 ©Igft^ tf V a - h fejj: «fc V) ft 5 i £ tv\ 
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PtSrNAi tfcf ^ s i/NA*6 4 0 nmTORtbt, I^U/4NA 
\^fl<DWi&%s V — if If— Atf>jfcg>H$4 0 5 nmfcRJtU fcMfcV^XoMq 

bftz^mzftmzfrztfxmt^mc&fetemmtfx (n 2 ) 
bfc^oT, ^^j»$nfc^^f^ (n 2 ) &mmm<Di&<Dm$:mikib%wz 

AXtfBflngctfSffio. 6^<£^w;/X£Jebv^;i£:*c:J;9 n l/NA^6 4 0n 

<mm<Dmm?mw> 
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04ft ^2 3a (15^—^) X«r|ftMi-S^:fe©0-efc5 o 
El 5 ft iEflSWcistt 5 if tf— A 4 0 <7^&^i^N 0 ^~:/cD— M£^^-r 
10 06 ft IBSSW^it-S if fcf— A 4 O ogftaaEii^^— ^(O^m^km 

m#© c n r t co mm \^-r ^77^^ 

0 1 (a) « x ^mmmm^^^msmmw- 1 0 cotm^i- 

®ViK%£tfmx*hV^ 01 (b)ft 01 (a)fc^t-AffPSr*t^:Ufc«BJ^IIfffiBIt? 

01(a) jc^f- J; 5 Jc s ^HJfe^ffitc «t «3tfB»^ 1 O ttR«Mfc-C& Q > 
01 (b) ^i-j: 5 ^ N 3d*3£*Ri l is ft&Mi 2i N t^ffisi i bffi&& 
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2 3t, Rmm 2 1 t%wmm 2 2 t<o^ %wvm 2 2 tm&mmmm 2 3 1 
(Dm&Ttn&mMfcmm 2 3 t^tmmmi 2 bvm^ti^tim-thtifcwmfcm 
33.3 2RV3 1 t&ffix.xm&istix^z> 0 T'—? <DmmRvm£.te, ytmm 

5 tioTfT^r i:^X'#§ 0 W-»flf-A4 O^ifcRf^ 6 3 5 nm*|tltt 

1 1 ytmmmfc i o Kintbb hn^mmbm^m^^m^ 

f/ls-yi 1 a RUvl/Yl 1 b^^^^$tLTVN^ 0 ^Slgi 1 (DtfPc 

_b, 1. 2mm.£AT\ WlC. 1. lmmgl^fS-^^ LV\ ^«f»R 
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o M m5fc»*r?*)S i:3fcAlt® 12a _hl'*5fr3 tf— A#*s^#jt/h$ <45wfc)i» 
ftAltffil 2 a©^=f$^|B«H , ??^tc4-*.5J^»j6S^#<*!5-r^«/t«) 
2 0 0 /imiffeS t^v^b-v— ^VO?i^=i^Jt2M©»J^|a|g|i:^ 

Site 2 1 fit, &<D W<yv&igi£>5 i: i: t>^W^»^'l4 : SrfRl_b$-&5 

-e*>* 0 Sit® 2 l<Z>#3|Sf£ LTtt. <fe (Au) , « (Ag) , I 
5 (Cu) , (Pt) , T;V*=.yj± (A 1) , (T i) , ^ni> (C r 

) , m (Fe) , n/^h (Co) , sjy-jr/P (Ni) , -e^fcS/pA (Mg) , 

(Zn) , (Ge) ^©^©^JPXfi^^rffiV^r ^^"Ct 

3„ SltP 2 1 (Dm SWtfttCRMEStLJfcV^ 5 nmW, 2 0 0 nm^TlCK^ 
t5-t^t<, lOnm&Lh. 1 5 0 nmTOim^iiU^f L 
:0 V\ ititt, KJtl 2 1 ©|?$«J 5 nm*i-C*)5 tff4B^tt4rlft±$*5Sli«: 
Wfc#bMV^bf&!), Site 2 l©J?£a5 2 0 0 nm^Si: 

fc^#b;ftfcV^b-Ck5o m^*fU Site 2 1 £1 0 nm^Ji, 1 
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toJWi: LTE:. (Sb) „ f/^ (Te) &t>^7l^~£A (Ge) 

(SbJe^J x- b MA b 

{ (GeTe) c (Sb 2 Te 3 ) d MB x _ d 

(f&U MAI47my (Sb) St/f/Wl' (Te) ^<5cSfT?fcD % M 
BttTmv (Sb) N t;WW (Te) &tWl^^A (Ge) «:|&<5G3(r? 

0 ^ a ^ 1 . 0 ^ b ^ 0 . 2 5 

l/3^c^2/3, too. 9 ^ d 

b <DW:& 0 . 2 5 Srjg&S 2 2 fciljftSfrb 

5n^lMA<D^i«#^|5S^$tL5feV^S N fjV-^r f> A ( G e ) , -fy^J* 
(In) , IS (Ag) , & (Au) , If*^;* (B i ) , -fcvy (Se) , T/l^ 
= (Al) , yy(P), tK* (H) , Hay (Si) , (C) , 

i^!>A (V) , ^y^^y (W) , ^V*^ (Ta) , ffi|& (Zn) , vy^fy 
(Mn) , (Ti),i(Sn), J* (Pd) , & (P b) , mM 

(N) , (O) &tttgr±g5G* (^*y^«)A (Sc) N JyYVVJ* (Y) 

y^^K) a>e> & <k 9 »tf jxfc 1 x« 2 ^±^5c^^5i^-r 5 r £ a* 
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&3;LV\ tftS* s 3 9 0 nm~4 2 0 nm<DU— if tf— A&JH^S^gic^ 

TniMAtLT^ (Ag) , ^^(Ge), -f^^A (In) 2&TWfr±ig 

iftSi& s 3 9 0 nm~4 2 0 nmOWft^A, ^4 0 5 n mgt© V— if If— 

7clfMBO@31{CoV^Tk#m^£H&V>/$S s ^Vv^^A (i n ) , |g ( 
Ag) , & (Au) , If*-^* (Bi) , -tU^ (Se) , T/l^-^A (A 1 ) , 
D> (P) , 7k* (H) , i/y=3^ (Si) , j^m (C) , ^v^A (V) , * 
(W) , (Ta) , » (Zn) , "rl/jJ^ (Mn) , ^ 

(Ti) , ft (Sn) , s*9i?#A (Pd) , #& (Pb) , (N) , gggf (O 

) S.t>^±^7n* (*#:/v>t>a ( Sc ) „ ^yf?^ (Y) W7^/^fK 

M^3 9 0nm~4 2 0 nmCD V— if tf— A&JBV^^^ii, tc^MB <b LT 
IS (Ag) , -fy$?^ (In) RTfift±mjnm*e>ftZ>m£Q lXf±2^±<Z)7n 

0 n m~ 4 2 0 n m<D l^— 
if If— A N #1314 0 5 nm©J$<Dl/-if If— J*&m^1tm&\Z.i8\,^X 

<au ^mui2 2<Dumt ^Tmmktf&%m^t-m&x«h^xi>, mm 

© i: r. £3fc®HxJS 2 2 (DWfrb LTft^f^ #^_hx£ Ufcjja^cSr#i-««3gft: 

SfeKflXJl 2 2 Off $ i: LTtt, LT«te*m&/BV>fci§£\ 5 

nm^Jb, 10 0nm^Tl«t5ri«t<, lOnmP^ 8 0nm£* 

ai^/v^— Sr+^-miRlRi-Sr b&X%m^&*:th&hZ>frt>X%>V) , lOOnm 
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*&M^fb^Jf 2 3 te, i — if if' — A 4 o (DJ$JH1£ J: 9 mm-?-? 
frftv^s, (pt) N M (A g ) &r^ 0 7^*A ( Pd ) o/^ft < £ t> l 

0*u< N (pt) ^k:^ uv\ o*«9s n&mmkmm2 zcomt u 

Tte. ^Lfi^ (PtNx) £51^6 ^ LV\ MJSfW2 3 

(DUPrb UX^-fbS^ (PtNx) £fflV\J-Uf N -^1#tt^t>*+^^»^tt 
^#^^ir^BX^^^^ o *^^#?ji2 Z<DttPcb Ittfta^ (PtNx) 
/BV^ii£\ xtfMjti: LTte, V-iflf-A4 0CD^S^^*5V^m^ 

#m (k) a*3 5fc?« (k<3) £&5J;M-l£^t-6^;6Wl£bV\ 

tt^r#5fc4e>{C« N -?:Off$^2 nm^ii, 7 5 nmKT(«t§riWf L 
<, 2nm»±, 5 0 nm&,T\zmfe-fZ> ^ ttf £. <90*bV\ m^BSH^ 
T<Dm^\Z<>\,^X&m£m^W&&nZ>titb\zn, W^2nm^ 15n 

5 nmi^i, U-if If— A 4 0 ^^^ofcfB^-^ 

^^$n~r> +^^-¥y r/y-rxtb (cnr) tmbtifz^&Jttb&hzfr 

ibX*&Z> 0 rtlt^L, MSlttl 2 3 ©J?$ I: 2 nm^l, 15nm» 
&CNR ri:^5 0 

^m®3 1 % 3 2&tF3 3« N it, z.fotbic®m~tz>&m*yo : mw} 
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Z>o Mcfc&Jfcfe, A 1 2 0 3> A1N, ZnO, ZnS N GeN, G e C r N N Ce 
0 2 , SiO, Si0 2 , S i 3 N 4> SiC, La 2 0 3 , TaO ( Ti0 2 , SiA 
1 ON (Si 0 2 , A 1 2 0 3 , S i 3 N 4 ^U«A 1 N(DU^) RtfL a S i ON ( 
La 2 0 3 , Si 0 2 &T>*S i 3 N 4 (DMtl) T;V*=.$J± (A 1 ) , ^yny 

(Si) , iry!)A (Ce) , f-^-y (T i) N Mm (Z n) „ #V*/U (T a) 

b<, ZnSirS iO 2 t^M^5^t^J;!?0SU\ 

Z n S <Dm&* 7 0 ^-/U%^± % 9 0 ^/I'tt&TfcKfc b> S i O 2 ©f ij<£& 1 O 

^•/l^/ofiAJh, 3 0 ^^TtlBlStSr i: £W£ b < „ ZnS^Si O 2 <CHE-/i' 

»S*13^ 3 2M3 3« N sv>^(ib#3(sf-e^^^'rt>j:v>u -e 

©—*fPXf4^*SM5&5*t|S|.-d|^$ttTt>J:V\ ftmf£Jf 3 1, 3 2& 

0*3 3©'M< i t>~o W^^i5#iiMott)«j3/iV\ 

^!3 3©J|$ft lOnmKl, 1 4 0 nmTOijItS^t^ 
£b<, 2 0nmg±s 1 2 0 n mJ^Ti^^t 5 r t ^ j; LV\ £*Lf*. 

mm,&m 3 3 <omz& 1 0 nm*ix*&5i:Mi 2 2 sr+^^^-e^/«ev^ 

^«3^H4^<ftT-t-S^e>T?*>S„ tni^U ^®#:J13 3©ff£3r2 Onm 
12 0 nm&,T\Z&l&ftlt£^ it5VV£jllt£&3t^boo3feMUl 2 2 £3dJH 

&ft#Jf 3 2 Off £ fi x 5 n m£*± N 1 0 0 n m£lTfc:KJ£1-<5 CI t 
b<> 2 0nm£(i, 1 0 0 n mgtTfcKxrrs £. t «fc ?) bV\ r*U* x f§ 
m&Jf 3 2 Off 5 nm*lt^5 £ Jt&JMfcM 2 3 O^P#^^$^ N 

^-fb^ji 2 3 £<fc®-e£ & < & a *3-ttt*5 *> 6 e> y> > mmfcm 320 
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ff 100 ximzmfLZ ktimmzL&^xx&m&fcQom 2 zfr+wzMmx*^ 

5&<*5*3*tL^at,S^6»"t?fc5„ £*lfc*FU f«frS3 2©J?^^2 0nm£( 
± N 1 0 0 nmSlTfcKJ&f ftfck #£*l»ffc4Wl 2 3 W^Stoo, aftft 

#t 6 0 nmSS^t^tS r i >9 , iSV>CNR£^3 - kft^mk fr5„ 

Mm^Ji 3 i (Dmz tts 2 3 £r+#fc:fi*grc# sis >j 

T, 3fc*bft5Ktt*fc:j&eT£ifrm£&< N WtL&> 3 0nm£l±, 1 2 0 nm 
KTfclil!£t5ri:^tL< % SOnm&Uh, 10 0 nmEITI^tSr H> 

1 Off 3 o nm*it^5i:MIIiW 2 3 «r+#fcfiH^£fcV^-tjh, 
3fiS*>5a»6>T?*>5 N ^mffcJf 3 l<E>ff$3&*l 2 0 nmlr^x?) tMtP#F H ^s^ 
•J^teaM£T-*-5J&»e>T?*>5 0 rtbfcStU ^m^JP3 1©J?^5 Onm^±, 
10 0 nm£(T> «MC 7 0 nmgg^tftL^ il^4Ift«toofM 

2 1, flgm#JR3 3, «g2 2, tmi3 2, *^JK9l^t«J| 2 3, 

as 2 1 % ^m#Ji 3 3 . %wm 2 2 N ^m&js 3 2 % jt&R&fuifeJi 
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(Si) N iry £A (Ce) x (T i) „ M#& (Z n) % (T a) 

^(omm, mtm, m\&>^ mtmh^^^hoym-^m^m^^^ t^x% 

sio 2 ) icTOi^t^^rtmti,^ pm^iibT«. v-y 

^6 3 5 nm5km, &1&i^<Dffiffimft\ZttLTm^Z>tl& 4 0 5 nmg 

^«S^r#i-6 !f tf— A 4 0 %%iAMm 12a » b*^JS^{fc#5JS 23t 
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o. 8 5nm<Dffln%c&^irZ>1tfm^>X%:m^ZZ. k&X$Z> 0 o3;>9 N ^tfcft 

m^ytmmmm^Mvxm^ e^s^^ t mm^yt^m^m^^xy"-^ <Dmm% 

m 2 te, ytmmmfc i o km lt tf— a 4 o tr^it ufc^^m^ 
fcTF-tmmmmxhz. ^ N ia 2 ^-r^iE^ffc 1 0 commit, tf^—^x 1 a 

IH2^-rj;5^ N Ji|S^*§r^ri-S f tf— 3,4 0 £_hfEHB Pfc^Wi" 
5*H£> W^X 5 0 XMti LTftlES»ft: 1 0 teflM*-*"* 4: N tf-A^/K y b <£fp'6 
^^*5V^*^JR^^2 3^^ U (n 2 ) ^3fc»£;frfc^2 

3 atfMl&ZfcZo ^2 3 a(D^^« s M^J1©TO^2 3 b tf^ffe Lfc#t 
Hi:&5 0 ^2 3 a <Z)Jilia^#^Ei-§^jifS^(DjE^J^J; (Jift^ 

-r^/tJ6, ^(7)^2 3 a &^i£#jftlE^— ^ £ UTfflV^^l 

n&m&imm2 3<D&m*&ik&& (ptNx) x&z>m&, tf-A*^ 
^ ho^Ku^ssv^a-fbe^ (ptNx) (pt) tmrnif* (n 2 ) 

K:£#U ^2 3a^t^ (Pt) ©m^^^Ufc^tSt^So 

(N 2 ) ttft^fc^tt^^t'feSr ir^C, r 
gCtt£#5 r £ 2>s prig £ & j5 o 

«t vmMm&m&mmstiZo z<dx 5 ^mme^?? o^t&x% zmmttik 
<Dmvxfo% 0 

S3 ( a ) izn&mmkwim 2 3 u — if tf— a 4 0 <o tf— a^tk 

y hSr^-f-^SWr-fctU HI 3 (b) ttJt©3ftf£^4r^-t-0-e*)5 o 

HI 3 (a) «fc 5 fc, t-A7#y f 4 1 ©¥Wlil5(ffl|T'$)5 

l?<~J»xj$y h 4 1 rt^jottS V— if tf— A 4 0 <D&3t&l6t±—&'T*t±%: < „ 
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El 3 (b) \£7Fi~5:?} l cjft7*yT^ftlfi*n^x^Z> 0 o£i? N if— A^yb4 

^n^mm^m 2 3 ltv^^ t — if if- a 4 0 asfl&it stLfc^B© 5 ^ 

If— J*Xtf-y f4 lfi©fB*&4 2^^"t-5§B^^©^^2 3 a (IB»^— ^) 

bfc^ox, ^ib^^i o*®m$itt£&tt&mm%istitcu— if if— a 

0 5fi % IBfiWc^ttSl/— if If— A4 0 <Dm%.^m'*? —XD—m&Tjk-f 
m&m-Qh% 0 0 5t*tJ:5^ IB^Rf^&ttSl'-iftf- A4 0«4 0 a 
£ LTfi, |B^— ^Ml, M2. M3 • • • S:?F^i--^#^^*5V^T|E^!7 
- (=Pw) Kl|S!5£U IB^-^^r^-r^^T-^V^^ C/7^«*fc) &£*5 
V^Tg*g^!7- (=P b) \Z&fettLt££\,\ itltit), ftfeJU^ft^Jl 2 3 O 
5*> N IB^°!7- PwSrtjOl/- if If— A4 0&mtoiStit£W&KL&\t^XftM£.J: 
►)^2 3aM$tl?)©t% BfrSoSS&fcoffifSr^— *M1 N M2, M3 • 
• • §r^i-Sr k-fc-zStlibteZo <&U !E$?cNH£:$o&:j"<5 w— if if— A 4 0 (Dffigg. 

mm^^-^\-±m 5 ^i-^^-^^psb^T . m*.&m 6 £ 5 ^ 

tbfc/^^^IJ^V^T|B^— ^M1 N M2 N M3 • • ■ £^J& LT t>#|;bftV\ 

07fc£ x W-if if— A 4 0O|B^!7-^^€>moS^^j; ^#^,^511^ 
m^CD CNR i: ©i^^t^(OTt^7 5„ 
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— iFfcf' a 4 o (^|3^y-^ p w l 5fcfrefc5 £ % «:^JR^fb^Jl 2 3 
^##FL&V^fc&^;fc5£%£b*L5o ^fc. V-if if— A4 OOlB^y — 
wl£*_L, Pw2 (>Pwl) ^CD^Ti^ 15^17— /TOv^^cD^©?? 
4Tii;v^CNR^# btL^o l^-iflf-A4 0<£>f2^!7-^Pwl£U: s 

lflf-A4 0(O|B^N o !7-^p w 2jM_h©^-e^ -n^±IB^!7-^JftfeT 

%• ; e^^s^-e#e>^^5CNR^i{^ < ^^^-^liu^v\ rtu*. {ftr— 3>4 

0 (D|B^!7>-^p w 2 ^±T-fc5 £ft&JS^fM£l)l 2 3 ^^^K^rTS/i: 

# (iB^^s^w- if tr-^4 o<d^s^) iaoti/i5^ &mmBt& 6 . 

Om/sgS, 1/— if If— A4 0©If^4 o 5 nmg|, *tfevyX5 0©iP 
JfcaSfcJO. 8 5gtt'fc5S^ 

7 . 0 mW^ Pw2^1 1 . 0 mW 

T*fc<9, Pw 1 i:tf>M^Ki:ioVM:te, 

PwlXl. 4^Pw2^PwlX2. 0 

iftf-^4 (XD^y-mmm^mi-x, p w 2^19^0. 3mwM<i^t 
# temw& & v ^ ^ e, N pw2(^l t+#& — ^ v ^^-r-< # ar ^ & 

<5„ <&U !&W&±fcn^UMs< 1 7--l-±m$kT*&Z>^ bfab, Pw2iH2. 0 
mW^±^<^f5^tt^V\ J^_h«t«9. ^Oia^y-tt, 7. 3mW ( 
= 7. OmW+O. 3mW) 13. OmW (=11. OmW+2. OmW) 

2 0 



WO 2005/010878 



PCT/JP2004/010787 



&>T\z.&fettit£ <fc v n b m x. 5 „ 

i£^£*L7tlx— if If— ^4 0&m&-rZ>b, l^-if tf— A 4 0 ££«&2 3 a 

15 RttAJKH:il5*9 x SP^!7 — &P r 2 (> P r 1) H^ffi&S £ CNRBJSfirf 
-iUfiPr l&JifcKJ^S Pr 2£AJi™^i-5r.i:^^u 

tlt£* iff— A 4 0<Dn$L/*7 — b LtliP r 2JBJUL. Pwl*i«f5 
Pr 2 ©tt»±3fc|B«^fr 1 0 <D#|)& (#S<0##K»£-Ji©J9£$?) 

2 1 



WO 2005/010878 



PCT/JP2004/010787 



1 . 0 mW^ P r 2^3. 0 mW 
Pr 

PrlXl. 0 5^P r 2^P r 1 X 1. 6 

mm<Dft£s<7>-<Dm%:fc*3^Xn, Pr 2J:nO. lmW£Ub, 0. 3 

P r 2 J; 19 ^^iibV^^/^^^i-^^fc^b-efe^, ffi^j^ i mW ~ 3 

mWOii^fcltSl — 1ftf-A4 0O^!7- »JjteO. lmW*lT«fc5ri:^ 
ftiB^ftl 0©Mit«£)O#^^^L-C^, Pr 2ino. 1 mW^Jh, 

!7— 1. lmW (=1. OmW+0. lmW) £A± S 3. 3mW (=3. Om 
W+0. 3mW) UTKW>7£~$-ftl-££^bWiz.Z> 0 

^^<D%^mm^Kian^^^ — il^TO. lmW~0. 5mWg| 
T*fc!9, ^ffi^2JSO|E^®^^o^ii:^M©3feIB^^$:^^:*5V^Tt ) ^)0. 8mW 

P wX 0 . UPr^PwXO. 5 
P wX 0 . UPr gPwX 0. 4 

2 2 



WO 2005/010878 



PCT/JP2004/010787 



5 ft^ft&mm\z&<>x&i£tim&n%>m£iri, ^ii\cm^xmm^ 
e> t* ^la^s^e i*j te e> ^ c $ fix v ^ 5 v ^t*l^ 

6 3 5 n m*t© Wf tf-^tM P» 0 . 6S(D^^yX^V^§r i 

i — if if— A&tfBB p m&m o . 8 5 i/^x^v^c^¥^ia^s.t>*M^ 

20 *ifc«4a3&2 3 afc^fiftSjLS^ttfls^WfcSfje^ft*^ (N 2 ) XhZZ. 

fcf, EI 1 \z.7fi Lfe^C«it<* 1 0 Oflfit & < * T#3S9I «k 5 SfefB 

2 3 



WO 2005/010878 



PCT/JP2004/010787 



5 xfoz> 0 

£ k fc, 3d$3KK 1 1 ©M®^^® JfcJ! 2 2 2 3 ^<^1S 

fe5U 10-^(D®^^ifP^^bT#®^jl%2^^±^Jl 

5 nm«±OWf^ ^^Lt^/XfiPBPifc^o. 6 &>T<DMm l^X^/BV^T 

-?^7i/?mML*mm-irz>z.b\z-&^x. ^^o^m-mttm'r—^m.m 
$ b*^ ±^mmrm\^^x\^ n&mmmm 2 3 zmmw-m 31,3 

<m»!i> 

2 4 



WO 2005/010878 



PCT/JP2004/010787 



iiii 

^©^a&Ki i v ^^mw^-t y b u i a 

&^7^Kl 1 b^^fe$^^TV^5^Ba<D^®^c^^^^:e^: (Pt) 2»b&5J¥£ 
I*)20 nm©lWl 2 1 N ^R^tZn S^Si 0 2 <D?g^#j 0t/H*;=#*>8 0 : 
2 0) a>e>fc5J¥£*&8 0 nmOSIlftl3 3, Hf^tA g . I n b S b c T e d ( 
a = 5. 9, b = 4. 4 N c = 6 1 . 1 N d = 2 8 . 6) frbftZm&ffi 6 0 nm 

2 2 N mwmz znstsi o 2 <om&m (^^it=m so: 20) i» 

b^5f^6 0nm©ilfrl3 2, MW<rtcM5&& (PtNx) J&>6>fc5ff 
$^)2 nm(D*^Jlg-fb;^ji2 3 N H»Zn S i: S i 0 2 ©S|^ (^e/kfcb= 
1)8 0 : 20) tf*&Jfc5ff$jfcj7 0 nmO0tftfl:JR3 1 SrWSik^^y ^jfeJCt 

r^T\ jlt&MHb4feW2 3<D^^*3V^T«. ^yhitTS^ (P 
t) % ^^j/^^ilti*^ (N 2 ) R^T^^y^ (Ar) ^ffiV> (jffi 
*Jt= 1 : 1) „ 5^:x^— f*J<7}]EE;fj£r0. 7 2Pa > ^'y^-^l 0 0W 
fctS^Lfco r^Lt i«9, M&iSfotz.mk&& (PtNx) «4 0 5 nmO 

*K*ti-5?fi«««[ (k) izmx. 7 4t«ofc 0 

^«t«3 a— f>f^U itb»d*^Mft*ll8itbTff*#&l 0 0 ^ m©)feaiiiJl 1 2 

2 5 



WO 2005/010878 



PCT/JP2004/010787 



ilftl 3 3 1 0 0 nmti^U H&JR&ftffeS 2 3 Off $ £ 

2 £ ^.^12^^^^^^ Lfc D 

*1\ ^m^lRrj?^M^!j2O3tlB^^i?-v-7 0 ^^5fe^^^^W«B ( 
/^ri/^|iiDDU1 0 0 0) ttyM, i6. Om/'sO^jt^TlH]^^ 
itfcdSb. MP^^^jo. 8 5 T*&5»i V^XH LTIS» 4 0 5 nm^fe 

fcoV>T{3\ 3 7. 5 nmfrb 3 2 0 nmOfSfflTlt* M^Lfc ft, -tfS^ 
d 2 =X/4NA 

-e^-^lbn^^PSI^^ 12 0 nmtfcSo 

|3#B#^*3ft5 V — IF If— A 4 0 <?V-?!7— KloV^fi. ^T^O^IE^TOfc 
l^r/zWcovvrt falter? — (Pw) lrt 1 ^)iliv^CNR^P ) tl5^/^ 
12^^17—) &£i£^U (Pb) ^iJ}J0mWl«tfc o ^fc, \y— 

-ebT, IB^Ufc^— ff^£#:£L^OCNR&$J^L7c: 0 ifbf-^4 
0*^- (Pr) KoV^te, ^IS^^^^^^V^Tft fcH5V> C N 

£>9> ^ifS«^1^^/^2^0V^T^«^tLl 0. OmWM'2. 4mWffe 

CNR oIij^^^ei 9 ^^i- D 
fcV^t, mm^-?&RTPz?7^?-&tf¥i-£.Vm (ai20nm) *lt^ot 
^^8 0 nmT-fcSii-SiZl^T^ H»J 1 <MlBl«ffcf- V^/H?«^J 4 1 

2 6 



WO 2005/010878 



PCT/JP2004/010787 



d B N mMM 2 (Djt^m&fey- Is-ytV-VYim 40dB©CNR b flX V ^ 5 0 ^ 
[#tt<DfNffi2] 

ffigt^t«7hu -h^tTc r#ttoMu kmc4k{*<Dbt^ mm^sMR 

40<Z>!B^^!7— (Pw) KloV^te, 6. OmW^blO. 5 mWl t?<Df£|SlC 

&^xm*<Dm£mj£v, mm^v— (Pb) ^ovNTfs^omw^i^brco 

If fcf— A4 OcE^/l^^ — LTfi, S 5^^* — >^ffiV^fc 0 
^l"C, laitUTc^— ff^&S£b^CNR&$iJ5£bfc 0 v-iftf— A 4 
0(Dn$L'*y— (Pr) &£OV^te, 2. 4 mW^IS:^ bfc Q M^m^^ 1 0 

IB^r7-^8. 5 mW^lomtli CNR (i^fB ^r^lC^i^I, fett 

P w 2 = 8 . 5mW -e&ofc 0 

^^^O^fB^^if^T 0 /^^ IB^!7— «S 10. OmW*l 
©«6fc:*5VvCW\ lE^ 0 7-^»bTCNRt>iiK&oTV^^ SB»'*!7 — 
^10. OmW^lOliTliCNRttMoU -ttV^JiOafeSSFttafcttJ&^o/t. 

Pw 2 = 1 0. OmW -Cfeofdo 
M$tt<0fHBi3] 

ft&te^^/WcoV^ttfBfl^P— & 8 . 5 mWra^bTfE® bfcl£— {f # x 
Utt^ 2 03fcfB»jKfrf- ^/M~oV^tefBli^!7-& 10. 0 mWfc^5tbTfB 
& bfc J£— ft^-Sr-^avefrtfl* !7 — & JE v^l¥£. U ^©CNR SrM^ b 

2 7 



WO 200S/010878 



PCT/JP2004/010787 



rto m7£<D%£%k%m 1 1 

^2. 0mW*W©1!S^tz:feV^f±CNRaSl 0 dB5fc?Sf"C<feo^s f¥£/*l7 — 

5 ^J2^)5felB#^i7->'7 P /K± % VvftLfc 
P r 2 = 2. OmW "CfcofCo 



2 8 



WO 2005/010878 



PCT/JP2004/010787 



is (d m m 

2 . ffimn&mmmmfab&TytAfttmmzmi'f intern i <ommi£ 

3. 8tflB||2^^«^b^THUiB^;Alt®t^^J-ffli|^, (WISH 2 

KM® Sr £ b teflS £ 5 n t SrtiMft b -t 5 SMS® 3 telB#<&3fcffi«j«fls, 

5. B&faH:^Jl^t:%®^^^ (P tNx) ^li^TV^r i:3r 

6. mmmi<Dmmfcmfrb&xmmmmkteBLttWte&tfibfr, mm 

ytAHM Sr#i-5 3fc^ilJS ^^tit^ii frftfflfc i: 1~<5 2 7Sm 5 © V ^ 
fofr 1 ^fB*O3fefB^# 0 

7. ffjlE^KOlf^^O. 6mm^±, 2. 0 mm^TTfo <9 > MIS* 

^2nmK±, 7 5 nmfilTt'fcD, ifflffilfc 2 3 tf * 5 nm^Jt, 1 

OOnm^TTfc!), SulBftMUiOj?:$;&S 5 nm^i, 1 0 0 nm^TffcU, 
StrlB^ 3 (DmnfoM <Dm £#1 0 nm^Ji, 14 0 nm^ra§: t Sr^^^-r 

2 9 



WO 2005/010878 



PCT/JP2004/010787 



0 10. mm 7 <D\,^-?thi)> 1 m^mm.<Dytmmmm-n mmyt 

1 1 . m&m ijbm.7 wr*^ 1 m^mm<oytmmmm^M u mmyt 

AMmmfr b I — if if — A 4rflMti- Srttio tf^ * £rW£i-5-r — 9 #£>$r 
S^fcoTs ft&IBW if If— A©^?:^ mflSV— if tf— 2*&&3fctZ>it1b<Dto 

^J./4NA£tT©fEftv«- ^Sr^tffB^— fmfrb&T**- n 4:4- 



3 0 



WO 2005/010878 PCT/JP2004/010787 




(a) 




(b) 



1/7 



WO 2005/010878 



PCT/JP2004/010787 



HI2 




2/7 



WO 2005/010878 



PCT/JP2004/010787 




3/7 



WO 2005/010878 



PCT/JP2004/010787 




4/7 



WO 2005/010878 



PCT/JP2004/010787 




5/7 



WO 2005/010878 PCT/JP2004/010787 
M8 




30 80 130 180 230 280 330 



IB^V— W=7><?)g: (nm) 



6/7 



t 



WO 2005/010878 



PCT/JP2004/010787 




1/1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/010787 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G11B7/24, 7/26, 7/00, B41M5/26 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G11B7/24, 7/26, 7/00, B41M5/26 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2004 

Kbkai Jitsuyo Shinan Kbho 1971-2004 Toroku Jitsuyo Shinan Kbho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E • 



JP 2004-220687 A (Samsung Japan Corp.)/ 
05 August, 2004 (05.08.04), 
Full text; all drawings 
(Family: none) 

JP 20Q4-39177 A (National Institute of 
Advanced Industrial Science and Technology) , 
05 February, 2004 (05.02.04), 
Full text; all drawings 
(Family: none) 

JP 1-229438 A (Daicel Chemical Industries, 
Ltd. ) , 

01 September, 1989 (01.09.89), 
Full text; all drawings 
(Family: none) 



1-11 



•1-11 



1-11 



I x 1 Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E n earlier application or patent but published on or after the international 
filing date 

"L M document which may throw doubts on priority claim(s) or which is ' 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X"- document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

°Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
23 August, 2004 (23,08.04) 


Date of mailing of the international search report 

07 September, 2004 (07.09.04) ■ 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/010787 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2-261822 A (Mitsui Petrochemical Industries, 
Ltd.)/ 

24 October , 1990 (24.10.90), 
Full text; all drawings 
(Family: none) 



1-11 



J^W®#-5§- PCT/JP2004/010787 



3m<omir&&m<D&m vsmmim (ipo > 

Int. CI. 7 G11B 7/24 » 7/2 6 
Int. CI. 7 B41M 5/2 6 



7/0 0 



B. 



fHE«rfrofc*/MR»H- (H^#fF^S (IPC) ) 



Int, 
Int. 



C 1 
C 1 



7 
7 



Gl 1 B 
B4 1M 



7/2 4 
5/2 6 



7/2.6 7/0 0 



H*B9US9r%£* 1 9 2 2- 1 9 9 6# 

BM^HHfflM&4l 1971-200 4<¥ 

a*mMm%im&mQM 1996-2004^ 

R*m3mmmmm4i&L 1994-2004^. 



C. 



E. 

p 

A 
A 



JP 200 4-220687 
2004. 08. 05, ±JC, 
JP 2004-39177 A 
2 0 0 4. 02. 0 5, 



(775 y — ii) 

(7r5 5-iL) 



JP 1-229438 A 
1 9 8 9. 09. 1 , 
JP 2-261822 A 
1 9 9 0. 1 0. 2 4, 



1-11 
1-11 
1-11 
1-11 



roj nsmciSBB^ te/B, JS^icwa-rs^ 
rpj BBttieiBlHr?« fr<>fi&em<o33Skommbti:Ztm 



<k o -c it2fcte#s ft v % i: # ft 3 o 
r&j ra-^vh^r^ y-^ciSt 



^Sr^T Vtc B 



2 3. 08. 2004 



07.. 9. 2004 



B#H#!f/r (I SA/J P) 
fflg#-£- 100-8915 
JlOStiWtffl K***BBHT S 4# 3 



®1S#-S§- 03-3 581-1101 



5D 



8 7 2 1 



3 5 5 1 



